The Positive-Ion Injector (PII) for ATLAS is complete. First beams from the new injector have been accelerated and used for experiments at ATLAS. The PII consists of an ECR ion source on a 350-kV platform and a low-velocity superconducting linac. The frrst acceleration of uranium for the experimental program has demonstrated that the design goals of the project have been met. Since the summer of 1992, the new injector has been used for the research program approximately 50% of the time.
INTRODUCTION
The ATLAS Positive-Ion Injector (PII) project was a development project with a goal of providing 6 MeV/nucleon beams of uranium ions as well as higher energies of other ions. ATLAS [l] , the world's first application of RF superconducting technology for heavy-ion acceleration, was originally designed to use an existing electrostatic tandem accelerator as the injector for the superconducting linac. This injector was limited to providing beams with AS100 due to stripper foil lifetimes and the total available voltage.
The Positive-Ion Injector [2, 3] Figure 1 .
The PII ECR ion source [4] is the first ECR source to operate on a high voltage platform. Attention was given to minimizing power consumption while maintaining good performance for high charge-state ion production and to provide maximum flexibility for the production of beams from solids. The source operates with an RF frequency of 10 GHz. The high voltage platform design provides for the necessary source and beam transport utilities while maintaining a total voltage stabiity of AVN-10". Routine performance of the source for uranium ions using UO, source material is shown in Figure 2 . During the Fall and Winter, 1992 a major upgrade pmject to the existing ATLAS linac took place in order to achieve the goal of reliable operation of 6 MeVIA uranium with beams current of 5-10 pnA. Six of the resonators in the ATLAS linac which had a matched velocity of approximately 0.1% were replaced with resonators whose matched velocity was 0.1~. This modification results in a significantly improved match to the velocity profile of low charge-to-mass ratio beams such as uranium. In addition, the improved fast tuner design was implemented for those devices.
POSITIVE -ION INJECTOR
The results of the improvements implemented in this period resulted in achieving a uranium beam energy of 6.45 MeV/A during February, 1993 with approximately lpnA on target. Additional improvements in the system have now resulted in subsequent runs in March and May yielding beam currents of 5-7 pnA at 6.45 MeVIA for the experimental program. The increase in beam current was due to the use of lower charge states from the ECR ion source and fiom the stripping distribution. In the most recent run in May, 1993, charge state 24-1-was selected from the source while charge state 39+ was selected from the stripping foil. The analog beam used for this situation was 6oNi1Qt.
Stripper foil lifetime and charge-state distributions, which are very important to the performance of ATLAS for these very heavy beams, have been studied. Both carbon foils and self-supporting beryllium foils have been used. Beryllium foils exhibit a charge-state distribution peaked toward higher charge states as shown in Figure 4 . This effect has been previously reported [7] and is due to reduced recombination cross-sections for the low-Z' materials. Foil lifetime for carbon striping uranium at 300 MeV have been measured to average 175 pnA-hours. Beryllium foil lifetime has not been as good with an average of 75-100 pnA-hours. has met all of the project goals. Resonator and ion source performance meet or exceed all the specific goals. The system reliability, even during these early operational runs has been excellent.
Uranium Charge State Distribution
A new charge-state selector system, which will select and deliver to the ATLAS linac a single charge-state from the PII stripper, is expected to be installed in the Fall, 1993. This will eliminate the need to tune the 'booster' section of the linac with a 'guide' beam and simpllfy setup for the heaviest of beams.
A new wet engine will be installed in September, 1993 on one of the refrigerators in the system to provide increased refrigeration capacity and to improve reliability. Resonator performance improvements may also be realized.
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